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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Background of packet data communication invention with the mobile station which carries out roaming 
in the move network which is not a party table Technical field of invention Especially this invention 
relates to transmitting packet data, for example, an Internet Protocol (IP) packet, about packet data 
communication towards the mobile station which is carrying out roaming in the move network which is 
not a party table. 

Explanation of related technology By the development and the improvement in a mobile 
communications network, a move subscriber can transmit now data other than through and mere voice 
data for the mobile communications network under service. Moreover, even browsing or Sir FINGU is 
possible in the Internet in accessing e mail message through the mobile station to which a move 
subscriber relates by the extensive spread of the Internet and e-mail applications. Therefore, to a related 
move subscriber, a mobile station may function as a Data Terminal Equipment (DTE), Internet access or 
in case packet communication is carried out. 

Unlike speech communication, the specification of the packet communication for mobile stations is not 
defined completely yet. Consequently, the specification, protocol, and/or method with which a large 
number differ are used for carrying out packet communication to a mobile station. The difference of this 
specification is remarkable in relation to maintaining the specific present location and its specific 
registration status of a mobile station especially. The method and/or method for maintaining a specific 
mobile station and the data relevant to the location are called "mho kinky thread tee management", and a 
mobile station is [ movement /, i.e., when it can be made to carry out roaming, ] freely required for them 
in a specific network. 

As explanation, the separate mobility management infrastructure which performs packet communication 
with a mobile station, and a routing method are required of this one specification. This specification uses 
only the move exchange centre (MSC) and base station (BS) under service relevant to the present mobile 
communications network for setting up an exaggerated JIEA interface with the mobile station located in 
specific geographical area. Therefore, a service mobile communications node and a device, for example, 
MSC and BS, are not used only to a part for the end of a packet communication link with a mobile 
station. This specification is called the move IP method (MIM), and the Internet Protocol (IP) address 
which became independent of a packet data network is assigned to a mobile station by this method. The 
mobility management (MM) for continuing carrying out the tracking of the present location of a mobile 
station, and performing packet communication with this mobile station is a separate packet data 
communication node (HA), for example, a home agent, and a foreign agent (FA). 
It is alike and, therefore, performs further. 

Another specification for carrying out packet data communication uses a present mobile 
communications node and a present device, in order to carry out mobility management relevant to a 
specific mobile station. In order to maintain subscription data and to maintain the tracking of the specific 
mobile station which has a right of subscription with this data, the home location register (HLR) is used 
in the conventional mobile communications network. Therefore, whenever a mobile station moves into 



http ://www4 . ipdl .j po . go .j p/cgi-bin/tran_web_cgi_ejj e 



11/10/2003 



1 



Page 2 of 10 



i 1 t ai 

the geographical area served by new MSC, new MSC communicates with related HLR, notifies the new 
location of a mobile station to HLR, and searches the required subscriber data relevant to the mobile 
station registered newly. When audio incoming call connection is called for from a mobile station, the 
mobile communications network under service asks HLR so that the location data previously offered by 
MSC under service may be searched. Next, these data are used by the gateway move exchange centre 
(GMSC) for example, under service, and routing of the incoming call connection of the voice received 
to MSC under service is recarried out. 

Like packet data communication, as mentioned above, the present renewal mechanism of an HLR-MSC 
location and present data look for packet data, and Eire used for recarrying out routing of this to a 
destination mobile station by the packet switching network. Therefore, like an inquiry of HLR 
performed by the mobile communications network under service for carrying out routing of the audio 
incoming call, a packet data network communicates with HLR similarly, and discriminates MSC served 
now [ destination mobile station ]. For example, a gateway packet move exchange centre (GPMSC) 
recarries out routing of the packet to the packet move exchange centre (VPMSC) of the visiting place 
relevant to discriminated MSC. Next, MSC and BS under service relevant to VPMSC set up a radio link 
a destination mobile station and in between, and perform data packet communication by the 
conventional method. Generally this specification is called the conventional cellular mobility method. 
As an example of the packet data communication network using this specification, there is a personal 
digital cellular move method network (known as PDCMM or a PMM network). 
****** there is a thing of a type which is different in a data packet telecommunications standard — a 
party as long as a mobile station carries out roaming in the mobile communications network using 
table packet communication specification, as for the mobility management method which corresponds 
so that it can access, a mobile station communicates with a suitable device and a suitable node to packet 
communication However, when the mobile station belonging to the first mobile communications 
network using the first packet communication specification carries out roaming to the 2nd mobile 
communications network using the 2nd packet communication specification, while visiting to the 2nd 
packet communication network which is not a party table now, now, there is no mechanism in which a 
mobile station enables it to access packet data communication, consequently, a mobile station - packet 
communication — carrying out — now ~ a party — roaming must be carried out in a table mobile 
communications network 

Therefore, the mechanism which can be made to carry out the roaming of the mobile station to the 2nd 
mobile communications network using the 2nd packet communication specification is searched for from 
the 1 st mobile communications network using the 1 st packet communication specification. 
Outline of invention When the data routing mechanism which the 1st packet data network uses, and the 
data routing mechanism which the 2nd packet data network uses are not party tables, the system for 
carrying out the roaming of the mobile station relevant to the 1st packet data network in the 2nd packet 
data network is indicated. In order that the mobile station relevant to the 1st packet data network using 
the 1 st mobility management may process the situation which carries out roaming to the 2nd packet data 
network using the 2nd mobility management, a foreign agent is introduced in the 2nd packet data 
network. This foreign agent connects with the home agent relevant to [ reach a gateway packet move 
exchange centre (GPMSC), and ] the 1 st packet data network relevant to the 2nd packet data network. 
Next, an Internet Protocol (IP) tunnel is set up between a home agent and a foreign agent, and it enables 
a direct home agent to send incoming packet data to the foreign agent under service. GPMSC in the 2nd 
packet data network contains further the interface module for communicating with a foreign agent 
further. GPMSC contains further the PPP server for making point two point protocol (PPP) connection 
with the mobile station in roaming further. 

In the another example of this invention, in order that the mobile station relevant to the 2nd packet data 
network may process the situation which carries out roaming to the 1st packet data network, a home 
agent is introduced in the 2nd packet data network. The foreign agent who has given his service to the 
mobile station in the present roaming sets up connection between the move exchange centres (VMSC) 
of the visiting place which is performing radio covering to the mobile station located in a home agent 
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and specific geographical area next now. If it explains to a detail more, a foreign agent will set up IP 
tunnel among home agents. 

The foreign agent relevant to the 1st packet data network contains further the service router for carrying 
out routing of the packet data transmitted by the roaming mobile station. The foreign agent concerning 
the summary of this invention also contains a move IP client emulator (MICE). 

Easy explanation of a drawing If the following detailed explanation is referred to with an accompanying 
drawing, you can understand more completely about the method and equipment of this invention. 
Drawing 1 is the block diagram using the personal digital cellular mobility method (PMM) of a packet 
data network showing the packet data communication between mobile stations. 
Drawin g 2 is the signal sequence diagram showing the hand over of the mobile station in the network 
using the personal digital cellular mobility method (PMM). 

Drawing 3 is the block diagram using the move IP method (MIM) of a packet data network showing 
packet data communication with a mobile station. 

Drawing 4 is the signal sequence diagram showing the hand over of the mobile station in the network 
using the move IP method (MIM). 

Drawing 5 is the block diagram of two different packet data networks showing the state of carrying out 
the roaming of the mobile station from the 1st packet data network to the 2nd packet data network 
according to the summary of this invention. 

Drawin g 6 is a signal sequence chart which shows the roaming of the mobile station from the 1st packet 
data network to the 2nd packet data network. 

Drawing 7 is the block diagram of the 2nd packet data network showing the state of carrying out the 
hand over of the mobile station relevant to the 1 st packet data network from the 1 st visiting place move 
exchange centre (VMSC) to the 2nd VMSC. 

Drawing 8 is the block diagram of two different packet data networks showing the state of carrying out 
the roaming of the mobile station from the 2nd packet data network to the 1st packet data network 
according to the summary of this invention. 

Drawin g 9 is a signal sequence chart which shows the roaming of the mobile station from the 2nd packet 
data network to the 1 st packet data network. 

Drawin g 10 is the block diagram of the 2nd packet data network showing the state of carrying out the 
hand over of the mobile station relevant to the 1st packet data network from the 2nd visiting place move 
exchange centre (VMSC) to the 2nd VMSC. 

Detailed explanation of a drawing Drawing 1 is the block diagram using the personal digital cellular 
mobility method (PDCMM) of the packet data network 10 (a PMM network is called hereafter) showing 
packet data communication with a mobile station 20. 

Hereafter, the desirable example of this invention is explained in relation to this PMM network. 
However, since the system and method of this invention can be used for every network using the 
conventional cellular mobility method, the explanation of this invention based on the PMM network of 
this specification does not limit the range of invention, and can understand that it is for explaining this 
invention with reference to the packet data network which used the conventional cellular mobility 
method rather. 

Two or more base stations (BS) 30 are covering radio through two or more geographical area, and in 
order that specific BS30 may carry out routing of the communication data and may process them, it 
connects with the related visiting place move exchange centre (VMSC) 40. When communication data 
are the usual voice data, VMSC40 communicates with the related backbone network 15, and transmits 
this voice data to a specific destination terminal. On the other hand, when communication data are 
Internet Protocol (IP) data or packet data, VMSC40 communicates with the packet move exchange 
centre (VPMSC) 80 of a visiting place instead of the above-mentioned communication. Next, 
VPMSC80 communicates with the related backbone network 15, and communicates with a specific 
destination node. 

specification - a mobile station ~ specification — geographical - area « inside — moving — the time — 
always — the — geographical — area — giving one's service — **** — a base station — (-- BS --) ~ 30 — a 
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mobile station the - present a location notifying - discernment data transmitting . By using 
these discernment data, a mobile station 20 recognizes having gone into the new geographical area 
which the new visiting place move exchange centre (VMSC) 40 covers, and performs registration. 
Therefore, the numbers according to portable type (MIM, for example, a move subscriber synthesis 
service digital-network-MSISDN number, international move subscriber identity IMSI number, etc.) 
related to the base station 30 under service are transmitted. Next, the base station 30 under service 
transmits the registration request received to VMSC40 which is giving its service to the geographical 
area. Next, VMSC40 discriminates the home location register (HLR) 50 relevant to a mobile station 20 
using the received number according to portable type. It is a concentration database relevant to the home 
network for maintaining the location data in which the subscription data to which a mobile station 20 is 
indicated to be this HLR50 are memorized, and the present location and the registration status of a 
mobile station are shown. Furthermore, HLR50 relevant to the PMM network memorizes further the 
data which correlation-ize the received move identification number and the corresponding Internet 
Protocol (IP) address assigned to the mobile station 20. 

Consequently, the renewal signal of a location is transmitted to HLR50 (signaling link 60) related 
through a backbone network 1 5 from VMSC40 under service. HLR50 attests a mobile station 20 and 
returns a required subscriber data to VMSC40. It may be related, the local database (not shown in GLR 
and drawing 1 ), for example, the gateway location register, for VMSC40 under service memorizing the 
data relevant to all the mobile stations under present movement for the inside of the covering area, and 
communicating with related HLR. 

The packet data by which addressing was carried out are transmitted to the IP address relevant to a 
mobile station 20 from the dispatch point. This dispatch point may be in the same PMM network 10 
under service, or may be in an external network. For instantiation, the packet data sent to the mobile 
station from the external node are shown in this specification. In the PMM network 1 0, the IP address 
according to the PMM network is assigned to the each related mobile station 20. In case routing of the 
packet data by which addressing was carried out to related PMM to which the IP address was assigned is 
carried out, this packet data is sent to the gateway packet move exchange centre (GPMSC) 70 first 
served for the PMM network 10. Therefore, GPMSC70 works as the gateway for receiving all the 
incoming packet data that have an IP address relevant to this. 

Next, in order to judge what GPMSC70 carries out routing of the received packet data, the inquiry to 
HLR50 is performed. As mentioned above, HLR50 holds the information about the present location of a 
mobile station. GPMSC70 provides HLR50 with a receiving IP address. HLR50 can check the current 
position of the mobile station 20 under movement using the received IP address and the related number 
according to portable type. Next, HLR50 returns a routing instruction to GPMSC 70 under request. For 
example, the Internet Protocol (IP) address which shows the visiting place packet move exchange centre 
(VPMSC) 80 relevant to VMSC40 under service is included in this routing instruction. Next, GPMSC70 
sets up the IP tunnel 90 with discriminated VPMSC80. GPMSC70 performs the IP tunnel 90 by 
encapsulating the receiving IP packet data by which addressing was carried out to the mobile station 20 
in another IP packet by which addressing was carried out to discriminated VPMSC80. Next, a move 
identification number is further encapsulated in transmitted IP packet. Therefore, routing of the receive- 
packet data is recarried out to the mobile station 20 under movement at VPMSC80 relevant to VMSC40 
under present service. Next, VPMSC80 extracts IP packet of the encapsulated origin, and discriminates 
a mobile station using the offered mobile station identification number. Next, extracted IP packet data 
are transmitted to VMSC40 under service, and are further sent to a mobile station 20 with the radio 
interface 100. Therefore, packet data communication with a mobile station 20 is performed. 
In order to carry out routing not only of a voice incoming call but the packet data in a PMM network and 
to send them so that it may illustrate, an inquiry is carried out to HLR50. Therefore, the PMM network 
10 under service uses the present communication node 50, for example, HLR, and to this HLR, it 
maintains and looks for a specific mobile station so that routing of the packet data may be carried out. It 
is further used for this HLR performing the hand over of the mobile station from the 1st VMSC to the 
2nd VMSC in a PMM network. 
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In order to send the packet data communication by the mobile station 20, a mobile station 20 requests 
packet data communication to VPMSC80 through VMSC40 under service, after performing the above 
renewal of a location. Next, a mobile station 20 sends packet data to set-up VPMSC80, and VPMSC80 
sends data to the specified destination node through the backbone network 15 connected to the degree. 
Next, drawin g 2 which shows the hand over of a mobile station is referred to also in a PMM network. 
The Data Terminal Equipment (DTE) may be formed in the mobile station, and it may be connected 
with this. GPMSC70 receives the incoming packet data 100 as mentioned above at the beginning. Then, 
GPMSC70 performs the inquiry 1 10 of HLR to related HLR50, and obtains a routing instruction. 
HLR50 is VPMSC1 served for the mobile station 20 now. The identification address 120 which shows 
80 is returned. These differs and HLR50 under service is VMSC1 under service. You may return the 
roaming number which shows 40. Next, GPMSC70 is determined MVSC1. VPMSC1 relevant to 40 
You may discriminate 80. 

Next, the received identification address is used and it is VPMSC1. The IP tunnel 130 is set up between 
80 and GPMSC70. VPMSC1 80 sends the packet data 140 to VMSC1 under service at a degree to the 
present mobile station 20. Next, VS1 under service in the geographical area, for example, a cell, or 
location area The packet data received 30 are transmitted (150). Next, the received packet data are 
transmitted to the mobile station 20 under movement with the radio interface 160. 
A mobile station 20 is VMSC1 . It comes out from the present geographical area served by 40, and if it 
advances into the new geographical area served by the space 45 of new VMSC2, a mobile station 20 
will perform renewal of a new location. 

Next, it is a packet communication registration signal to new BS2 served for new geographical area. 
170 is transmitted. Next, BS2 is connected VMSC2. The registration request signal 180 is transmitted to 
45. Next, VMSC45 is VPMSC2 similarly related in the communication registration signal 185. It 
transmits to 85. Next, VPMSC2 85 performs renewal 190 of a location between HLR(s)50, and notifies 
the new location of a mobile station to HLR50. Next, HLR50 notifies the new identification address 200 
which shows new VPMSC85 relevant to VMSC2 under new service to GPMSC70. Next, GPMSC70 is 
VPMSC2 which used the new address and was newly discriminated from GPMSC70. The new IP tunnel 
210 between 85 is set up. Then, the received data mind the new IP tunnel 210, and are new VPMSC2. 
Routing is recarried out 85. Next, VPMSC2 85 is sent to the mobile station 20 while moving the data 
220 received like the above. Consequently, 1st VPMSC1 The hand over of the mobile station to 40 to 
2nd VPMSC45 is performed. 

Next, in order to transmit packet data between mobile stations, drawin g 3 using the move IP method (an 
MIM network is called MIM and the following) which shows the packet data network 300 of a different 
type is referred to. In this MIM network 300, packet data communication is performed through the home 
agent (HA) 320 and a foreign agent (FA). In order to perform packet data communication, one foreign 
agent (FA) relates to each VMSC40 or geographical area, and the service router for carrying out routing 
of the received packet data to suitable destination mode is further formed in each FA3 1 0. Next, the IP 
address a mobile station 20 indicates HA320 which relates to the mobile station 20 further relevant to 
the MIM network 300 in relation to the home agent (HA) 320 to be is assigned. This HA may be in the 
external network (shown in drawing 3 ) which may be in the MIM network 300 as shown in drawing 3 , 
or was connected to the MIM network. Therefore, unlike a PMM network, the IP address which shows 
the specific mobile station relevant to the MIM network 300 does not necessarily discriminate the MIM 
network 300. 

Registration of the mobile station in an MIM network is performed as conventional. A mobile station 20 
performs a registration request between BS30 served for the present geographical area. BS30 is 
transmitted to VMSC40 to which this request was connected, and this VMSC40 performs renewal of a 
location between HLR(s)50 relevant to a degree, and it notifies the present location of a mobile station 
to HLR50. It becomes possible to perform arrival-of-the-mail voice connection to the mobile station 
under movement by renewal of this location, as explained completely previously. 
However, unlike a PMM network, HLR50 in the MIM network 300 does not maintain the data which 
correlation-ize a specific move identification number and a corresponding IP address. This reason is that 
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an IP address unrelated to an MIM network is assigned to each mobile station in the MIM network 300 
as mentioned above. Therefore, HLR50 relevant to the MIM network 300 does not control functionality 
with a related IP address and a related mobile station. 

The MIM network under service itself cannot start the data session between related mobile stations. 
Consequently, in order to transmit IP packet or data, you have to wait for a service MIM network until a 
mobile station 20 starts a data session first. By requesting the packet data communication during service 
BS 30, a mobile station 20 starts a data session. Next, BS30 transmits a request for VMSC40 under 
service to through, a related foreign agent, and the service router (FA/SR) 310. Next, FA/SR310 
analyzes the IP address which the mobile station 20 under movement transmitted, and determines the 
home agent 320 relevant to this. HA320 is a packet data communication node which performs the 
gateway function for maintaining the truck of the present location of a mobile station, receiving 
incoming packet data, and carrying out routing. Next, FA310 communicates with discriminated HA320, 
and sets up the IP tunnel 330 among both. 

The incoming packet data by which addressing was carried out to the IP address relevant to a mobile 
station 20 are sent to HA320 relevant to a mobile station 20. Next, HA320 recarries out routing of the 
receive-packet data to connected FA/SR3 10 so that IP packet which received in another IP packet by 
which addressing was carried out to FA/SR310 may be encapsulated similarly. Next, the set-up IP 
tunnel 330 is transmitted to through and encapsulated IP packet. Next, FA/SR310 transmits the data 
which extracted the original packet data from IP packet which received, and were extracted to the 
mobile station 20 through service VMSC40 with the radio interface 100 as mentioned above. 
As mentioned above, the mobile communications node used for performing packet data communication 
between mobile stations serves as the base station 30 and VMSC40 which are served for specific 
geographical area. Therefore, VMSC40 and BS30 are used through the exaggerated JIEA interface 100 
as the very last leg of the communication links for sending packet data to a mobile station 20. The 
present location of a mobile station 20 is maintained and mobility management (MM) for recarrying out 
routing to the mobile station 20 while moving packet data is performed by a separate packet data 
communication node (HA), for example, a home agent, and the foreign agent (FA). 
Next, drawin g 4 which shows the hand over of the mobile station 20 in an MIM network is referred to. 
As mentioned above, the mobile station 20 which moves in the inside of specific geographical area is 
BS1 under service. Packet communication is requested by transmitting the packet communication 
request 400 towards 30. This BS1 30 is VMSC1 to which this request signal 410 was connected. It 
hooks up to 40. VMSC1 40 judges that this request relates to packet data communication, and sets up 
the IP communication link 420 between the foreign agent / service router 310 (FA/SR 1) served for 
specific geographical area. Consequently, a mobile station 20 and FA/SRI Among 310, point two point 
protocol (PPP) connection is set up. Next, FA/SRI 310 communicates with the home agent (HA) 320 
relevant to the mobile station 20 under movement, and performs the IP tunnel 440 among both. Then, 
sending out 450 of through and packet d? f ? : s performed in the IP tunnel 440. 

A mobile station 20 is VMSC1. It comes out of the present geographical area served by 40, and is new 
VMSC2. When it moves to the new geographical area which 45 has served, a mobile station is BS2 
which is covering the present radio over new geographical area. The new packet communication request 
460 is again requested to 35. BS2 35 is VMSC2 served for specific geographical area. A request 470 is 
similarly transmitted to 45. Next, VMSC2 45 is related FA/SR2. A link is set up among 315. Therefore, 
a mobile station 20 and new FA/SR2 The new PPP connection 480 is set up among 315. Next, FA/SR2 
315 contacts HA320 relevant to a mobile station, and sets up the new IP tunnel 500 among both. Then, 
the received incoming packet data 510 let this new IP tunnel 500 pass, and are VMSC2. It is sent to 45. 
Consequently, a mobile station 20 is VMSC1. 40 and FA/SRI From 310 to new VMSC2 45 and 
FA/SR2 Hand over is carried out 315. 

As shown in drawin g 1 -4, between a PMM network and an MIM network, mobility management differs 
from a hand exaggerated mechanism, and these are not party tables mutually. Consequently, the roaming 
of the mobile station relevant to a PMM network cannot be carried out to an MIM network, and it 
cannot receive packet data in the interior. In relation to an MIM network, the same compatibility does 
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not exist to the mobile station which carries out roaming in a PMM network. Furthermore, the hand over 
of the mobile station cannot be carried out over two or more VMSC(s) in the network of a visiting place, 
maintaining a communication link. 

Next, according to the summary of this invention, drawing 5 and the both sides of 6 which show the 
mobile station 20 relevant to the MIM network 300 which carries out roaming in the PMN network 10 
are referred to. The MIM mobile station 20 in roaming is connected with the home agent (HA) 320. As 
stated previously, this HA may be in the MIM network 300, or may be in an external data network. 
In order to send incoming packet data to a mobile station, HA320 needs the corresponding foreign agent 
(FA) located in the geographical area of a visiting place. However, since the conventional PMM 
network 10 does not contain the foreign agent, IP tunnel cannot be set up between HA320 and the PMM 
network 10. Therefore, according to the summary of this invention, the foreign agent (FA) 310 is 
introduced in the PMM network 10, and IP tunnel is performed between the home agent (HA) 320 and 
the PMM network 10. 

If the MIM mobile station 20 carries out roaming to the new geographical area in the PMM network 10, 
a mobile station 20 will perform registration by the conventional method by transmitting through and the 
location registration request 630 for an air interface 100. The mobile station 20 may relate to Data 
Terminal Equipment (DTE) 20A further. A base station (BS) 30 receives a request and transmits it to 
VMSC40 to which this was connected. 

Next, VMSC40 performs authentication procedure by transmitting the subscriber authentication 
information retrieval request signal 640 to the related gateway location register (known also as GLR and 
a visitor location register VLR) 620. Next, GLR620 transmits to the home location register (HLR) 50 
relevant to the mobile station 20 while registering the internetworking authentication information 
retrieval request signal 650. Related HLR50 attests the subscriber and notifies required authentication 
data to GLR620 by the internetworking authentication information retrieval reply signal 660. The 
authentication key relevant to a mobile station 20 is contained in these data. Next, GLR620 notifies that 
670 is returned to VMSC40 under request as a result. Next, VMSC40 transmits the authentication 
request signal 680 for checking authentication data with a mobile station 20. A mobile station 20 
answers this and generates the requested authentication data through the authentication reply signal 690. 
After verifying the received data and checking a mobile station 20, the location registration 
acknowledgement signal 700 is transmitted to a mobile station 20 by the air interface 100. Next, in order 
to access the mobile communications network under service so that the usual move service (namely, 
voice call connection) can be offered, a mobile station 20 is registered. 

After setting up authentication procedure, related DTE20A becomes a packet mode and a mobile station 
20 is ordered to transmit the packet communication registration request signal 710 to VPMSC80 through 
VMSC40. In order to enable it to transmit packet data instead of a mobile station 20 being the further 
usual voice data, this separate request is required. VPMSC80 communicates with GLR620 related 
further, and can attest a mobile station 20 further because of packet data communication (not shown in 
drawing 5 and 6). Next, VPMSC80 can also transmit the packet authentication request signal 720 to a 
mobile station 20. Next, a mobile station 20 can answer the packet authentication reply signal 730. After 
verifying that it was attested that a mobile station 20 uses a packet communication signal, the packet 
communication registration reply signal 740 is returned to a mobile station 20. Next, a mobile station 20 
goes into a packet mode. 

VPMSC80 belongs to the MIM network 300, and sets up the IP tunnel 750 by FA310 newly created to 
the mobile station under movement in the present PMM network 10. In a detail, VPMSC80 creates the 
1st IP tunnel 750 more by the gateway packet move exchange centre (GPMSC) 70 served for the PMM 
network 10. Next, GPMSC70 interfaces with FA310. As mentioned above, since the mobile station 20 is 
connected with the MIM network 300, the home agent (HA) 320 relevant to a mobile station 20 receives 
all the incoming packet data by which turn the inside of a PMM network to the mobile station 20 in 
roaming now, and addressing was carried out. IP tunnel is set up, and since HA320 needs a foreign 
agent (FA) for transmitting receive-packet data between HA320 and a foreign agent (FA), according to 
the summary of this invention, the above new foreign agents 3 10 are introduced into it in the PMM 
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network 10. 

Next, DTE20A connected to the mobile station 20 performs PPP descriptive procedure 760 to 
FA/GPMSC 310/70. Next, DTE sends the move IP agent camber SHITESHON message 770, and 
performs an IP connection with a home network. The new FA node 3 1 0 of the PMM network 1 0 
answers the move IP agent ADOBATA easement message 780. Next, DTE sends the move IP 
registration request message 790 to FA310. Next, FA310 discriminates HA320 relevant to the mobile 
station 20 in roaming, and transmits a message 800 to discriminated HA320. HA returns the move IP 
registration reply message 810 to FA/GPMSC 310/70, and sets up the 2nd IP tunnel 755 with FA310 
under service further. Next, FA/GPMSC 310/70 transmits this message 820 to DTE20. Then, sending 
out of the data between HA320 and DTE20A is performed. For example, to the arrival-of-the-mail data 
packet 310 by which addressing was carried out towards DTE20A, it is first received by HA320, these 
packets reach 2nd IP tunnel 755, and routing is carried out through the 1st IP tunnel 750 to DTE20A. To 
the appearance data packet 900 sent from DTE20A, at first, routing of these packets is carried out by the 
1st IP tunnel 750 to FA310, next routing is carried out in the suitable external network 900. 
GPMSC70 relevant to the PMM network 10 contains further the interface module 600 for interfacing 
with FA310 introduced newly and communicating. Furthermore, in order to make the PPP setting 
request of DTE easy, according to the summary of this invention, the PPP server 610 is formed in 
GPMSC72. 

therefore -- PMM ~ a party — a table — a network — ten — inside — a foreign an agent — (— FA — ) - 
310 — introducing — things -- a home — MIM — a network — 300 -- being located - a home — an agent - 
- (— HA — ) — 320 — being new — FA — 3 10 ~ IP — a tunnel — setting up — a book — a method — not 
using — a case — a party — a table -- it is not — a network 

Drawing 7 is VMSC2 from visiting place move exchange-centre l(VMSCl) 40A of the mobile station 
20 relevant to an MIM network according to the summary of this invention. It is the block diagram of 
the PMM data packet network 10 showing the state of carrying out hand over to 40B. Roaming is 
carried out to the PMM network 1 0, and the mobile station 20 relevant to [ as explained to drawing 5 
and 6 in detail ] an MIM network is VMSC1 . Its service is given by 40A. As mentioned above, VMSC1 
under service IP tunnel 75 OA is set up between visiting place packet move exchange-centre 1 (VPMSC) 
80A and the gateway packet move exchange centres (GPMSC) 70 relevant to 40A. Next, GPMSC70 
performs an interface with the foreign agent (FA) 310 so that through, and a related home agent (HA) 
and related packet data may be communicated in still more nearly another IP tunnel. A mobile station 20 
comes out from the present covering area of VMSC1, and it is VMSC2. If roaming is carried out to the 
new geographical area covered by 40B, a mobile station 20 will perform renewal 1 10 of a location 
similarly again. VMSC2 with which base station 2 (BS2)30B which is covering radio next receives the 
renewal signal of a location in specific geographical area, and is related to it in this signal It sends to 
40B. Next, VMSC2 40B communicates with GLR620, attests the new mobile station 20, and notifies the 
new location (signal 940) of a mobile station to GLR620. In this way, GLR620 recognized that a mobile 
station is among roaming and needs to carry out hand over to VMSC2 in the covering area of the 
covering area of VMSC1 to VMSC2 is a signal to GPMSC70. 

960 is notified. Next, GPMSC70 is VMSC2. New VPMSC2 relevant to 40B 80B is discriminated and 
new IP tunnel 750B is set up among both. VPMSC2 of GPMSC70 and the point The release of the 
present IP tunnel 750A between 80A is carried out. It carries out, and replacing the IP connection 
between HA (seeing drawing 5 , since it is not shown in drawing 7 ), and FA310, and the connection 
between FA310 and GPMSC70 is not continued, **(ing). Consequently, through IP tunnel 750B set up 
newly, the transmitted packet data are performed and it is new VMSC2 after that. It is sent to a mobile 
station 20 through 40B. In this way, 1st VMSC1 From 40A to 2nd VMSC2 The hand over to 40B is 
performed by the success reverse side. 

Next, according to the summary of this invention, drawing 8 and the both sides of 9 which show the 
mobile station 20 relevant to the PMM network 10 which carries out roaming to the MIM network 300 
are referred to. As completely shown in drawin g 3 and 4, since it is not shown in the MIM network 300 
served for the mobile station 20 in roaming carrying out routing of the packet data between related 
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mobile stations at foreign (agent FA) ( drawing 8 , reference) is used for drawing 3 . Next, this FA 
communicates with the home agent (HA) located in a home network in relation to the mobile station 
under movement, and sets up IP tunnel among both. However, the PMM network 1 0 relevant to the 
PMM mobile station 20 does not contain the home agent (HA) for giving one's service to the mobile 
station 20 in roaming. Instead, a PMM network performs mobility management and GPMSC (since it is 
not illustrated, see drawing 1 ), and HLR50 are used for receiving the incoming packet data by which 
addressing was carried out to the mobile station in roaming. Furthermore, the signal sequences which 
the mobile station in roaming uses are not an MIM network and a party table. Before the MIM network 
300 transmits user data to a mobile station, a mobile station expects performing move IP registration. 
However, the mobile station relevant to standard PMM does not perform this registration. Therefore, in 
order to solve a problem without such compatibility and to give one's service to the mobile station 
relevant to the PMM network in the present roaming in the MIM network 300 according to the summary 
of this invention, new home agent (HA)320A is introduced in the PMM network 10. 
In relation to a PMM network, registration of a mobile station 20 which carries out roaming in the MIM 
network 300 is performed by the conventional method, as completely described above. For example, the 
roaming of the mobile station 20 is carried out to the new geographical area in the MIM network 300, 
and registration is performed by transmitting the location registration request signal 630 through an air 
interface 100. A base station (BS) 30 receives this request signal, and sends it to VMSC40 to which this 
was connected. Next, VMSC40 performs authentication procedure by transmitting the subscriber 
authentication information retrieval request signal 640 to the related gateway location register (known 
also as GLR and a visitor location register VLR) 620. Next, GLR620 transmits the internetworking 
authentication information retrieval request signal 650 to the home location register (HLR) relevant to 
the registration mobile station 20. Related HLR50 attests the subscriber and notifies required 
authentication data to GLR620 by the internetworking authentication information retrieval reply signal 
660. These data contain the authentication key relevant to a mobile station 20. To GLR620, another 
subscriber data like the special subscriber feature data can be downloaded further. 
GLR620 notifies a result 670 so that it may return to a degree VMSC40 under request. Next, VMSC40 
transmits the authentication request signal 680, in order to check authentication data between mobile 
stations 20. A mobile station 20 answers this and sends the authentication data under request through the 
authentication reply signal 690. After verifying received data and checking a mobile station 20, the 
location registration acknowledgement signal 700 is transmitted to a mobile station by the air interface 
100. Next, a mobile station 20 is registered so that normal move service may be received. 
DTE20A relevant to a mobile station 20 becomes a packet mode, and a mobile station 20 is ordered to 
transmit the packet communication registration request message 710 through an air interface 100. Since 
the registration itself performed previously does not attest a mobile station 20 for packet 
communication, it needs this separate packet request. After attesting the mobile station for carrying out 
packet communication to related GLR (not shown in drawing 8 and 9), VMSC40 transmits a packet 
authentication request signal to the mobile station under request (not shown in drawing 8 and 9). 
VMSC40 can also receive the move IP parameter from related GLR. VMSC40 transmits the tunnel 
setting request 1010 to the packet data communication facility which is known as a move IP client 
emulator (MICE 100) and which was introduced newly after checking authentication instead of 
communicating with the conventional foreign agent (FA), since a mobile station 20 is a mobile station 
relevant to PMM. This function may exist in a service router. The transmitted tunnel request contains 
further the move IP parameter received from GLR. Next, MICE 1000 which works as a foreign agent 
sends the move IP registration request signal 800 to HA320A introduced newly of the home networks, 
and emulates the DTE support movement IP according to the summary of this invention. The move IP 
parameter searched in this process is transmitted further. HA320A answers the move IP registration 
reply message 810, consequently the IP tunnel 1015 between HA320A introduced newly and MICE(s) 
1000 relevant to the MIM network relevant to a PMM network is set up. Next, MICE 100 transmits the 
tunnel setting reply signal 1020 to VMSC40. Next, VMSC40 sends the packet communication 
registration reply signal 740 to a mobile station 20. A mobile station 20 will serve as a packet mode, if 
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an acknowledgement signal is received. Next, related DTE20A performs the link setup 830 to 
MICE 1000 according to the PMM procedure defined beforehand. 

MICE 1000 introduced newly functions in relation to the PMM network 10 as a foreign agent (FA) to the 
mobile station 20 which moves in the MIM network 300. Since the IP address relevant to a mobile 
station 20 also shows the home PMM network 10, all the incoming packet data by which addressing was 
carried out to the mobile station 20 are first received by the gateway packet move exchange centre 
(GPMSC) 70 located in the home PMM network 10. After communicating with related HLR50 instead 
of setting up IP tunnel between visiting place packet move exchange centres (referring to VPMSC and 
drawing 1 ), GPMSC70 recognizes it as a mobile station 20 moving in the inside of the present MIM 
network 300, and sets up the IP tunnel 1030 between HA320A introduced newly instead. Next, 
HA320A sends receive-packet data to MICE 1000 through the set-up IP tunnel 1015. MICE 1000 sends 
the data which next extracted the encapsulated packet data and were extracted VPMSC40 under service 
to the present mobile station 20. 

MICE 1000 is further connected with the service router 1010. It is not necessary to send packet data to 
the home network 1 0 to the depacketizing data sent by the mobile station 20 in roaming. Instead, if the 
service router 1010 relevant to MICElOOOiis required, it will connect with other external networks and 
the data packet 900 which received will be transmitted directly. 

Drawing 10 follows the summary of this invention and is VMSC1. VMSC2 in the MIM network 300 of 
40A to a visiting place It is the block diagram showing the hand over of the mobile station relevant to 
the PMM network which is carrying out hand over to 40B. As shown in drawing 8 and 9, a mobile 
station 20 is VMSC1. It is registered between 40A and its service is given by this. A mobile station 20 
comes from the covering area of VMSC1 , and it is new VMSC2. When it advances into the new 
geographical area served by 40B, a mobile station 20 is VMSC2. Packet communication registration is 
again performed between 40B. New BS2 which covers radio to the specific geographical area VMSC2 
which the registration signal transmitted by 30B is received and is related It is transmitted to 40B. As 
mentioned above, it is VMSC2 by the conventional method. Next 40B communicates with GLR620, and 
attests a mobile station (signal 1 140). Therefore, GLR620 recognized that a mobile station 20 is a 
mobile station relevant to PMM is VMSC2. It notifies to 40B. VMSC2 Next, 40B is a tunnel setting 
request signal to MICE 1000. 

It ******. Next, MICE1000 is new VMSC2. VMSC1 which judges that it has tried that 40B gives its 
service to the mobile station 20 in roaming, and exists The present IP connection 1 130A with 40A is 
interrupted, and it is new VMSC2. New IP connection 1 130B is set up between 40B. Next, it lets 1 130B 
which was set up newly and which carries out IP setup pass, and is new VMSC2. All the packet data 
received after that are sent to 40B. The IP tunnel 1 120 which exists between MICE 1 100 and HA is still 
not changing, consequently is VMSC1 in an MIM network. From 40A to VMSC2 The hand over to 40B 
is performed. 

Although the method of this invention and the desirable example of equipment were shown in the 
accompanying drawing and indicated to old detailed explanation above, this invention is not limited 
only to the indicated example, and it can understand that various reshuffles, change, and substitution are 
possible, without deviating from the summary of invention indicated to the following claim. 



[Translation done.] 
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